pared with the non-fistula group (23.3 (SD 3.7) and 17-8 (2) mm, p=0-001). Clinically, the presence of a bruit and a uniocular rise in intraocular pressure were significandy greater in the fistula group of patients. Conclusions-Standardised echography is a safe and non-invasive method of diagnosing VSO in patients presenting with signs of proptosis, ophthalmoplegia, and inflammation of the conjunctiva. Furthermore, using these standard techniques the two major causes ofVSO (arteriovenous fistulae and compressive mass lesions) could be differentiated. (BrJr Ophthalmol 1996; 80: 129-134) Since the advent of standardised echography,I 2 the diagnosis and evaluation of many orbital diseases have been greatly enhanced.38
Although computed tomography (CT) and magnetic resonance imaging (M4RI) are very useful in the depiction of orbital, periorbital, and intracranial lesions, standardised echography is, at times, more sensitive in the detection of subtle orbital abnormalities, particularly when modem instrumentation and comprehensive echographic techniques are used.5
The clinical diagnosis of acute orbitopathies often requires the assistance of alternative imaging methods. These patients present with several common features, including proptosis, congested and inflamed adnexa and conjunctiva, and external ophthalmoplegia, with or without reduced vision. Standardised echography is a well established method of diagnosing orbital myopathies including Graves' disease,2 5 Fig 1) .
There was also a difference of IOP between affected and normal eye in both groups, but within the non-vascular group this was not significant (mean 17 (4) and 13-5 (3) mm Hg).
There was no significant difference in the degree of proptosis (measured by exophthalmometry), afferent pupillary defect, or venous stasis retinopathy between the two groups of patients. Ocular or cephalic bruits were detected in six patients (16.7%), all of whom had VSO as the result of a fistula. The spectrum of echographic features documented in our group of patients with VSO is detailed in Table 3 . All patients were found to have unilateral, diffuse enlargement of extraocular muscles, compared with the contralateral side (Fig 1) . Other common echographic features in the 37 patients included optic nerve sheath enlargement (36 patients, 97%), (Fig 3) , as well as enlarge-°1 0 _ ment of the superior ophthalmic vein (Fig 4) .
The optic nerve was found to be enlarged but the 300 test could not be performed because of Case 2 Tolosa-Hunt/inflammatory orbital apex syndrome A 56-year-old woman presented with a painful red left eye and diplopia of a few days' duration. On examination visual acuity was normal but the left conjunctiva was injected and there was marked limitation of ocular movement in all directions of gaze. There was also left ptosis and proptosis, and intraocular pressures were 14 mm Hg in both eyes. Echography demonstrated an increase in the thickness of all four recti throughout the length of each muscle in the left orbit, associated at the orbital apex with an increased diameter and low reflectivity of both the orbital fat pattern and superior orbital fissure.
These signs were attributed to a diffuse orbital apex inflammatory mass (Fig 5) associated with a slightly widened superior ophthalmic vein (Fig 6) . In addition, the sheaths of the left optic nerve were found to be enlarged. CT scan confirmed enlargement of the superior ophthalmic vein (Fig 7) and demonstrated a fluid level in the maxillary and ethmoidal sinuses suggestive of sinusitis and a non-enhancing, diffuse opacification of the orbital apex. The patient did not respond to antibiotics but enjoyed improvement with systemic steroids.
Discussion
There is a wide spectrum of differential diagnoses to be considered in patients with an acute orbitopathy that presents with the common signs of proptosis, ophthalmoplegia, chemosis, and inflammation of the lids and conjunctiva, with or without optic nerve involvement. 7 12 13 During a 3 year period we used echography to evaluate venous stasis orbitopathy in 37 patients. The signs and symptoms were caused by either an arteriovenous fistula, a neoplasm, or an inflammation involving the orbital apex-cavernous sinus region (sphenocarvernous syndrome) as confirmed by CT scan and/or angiography. This echographic study was helpful in differentiating these lesions from other acute orbitopathies with similar clinical appearances. In most of our patients with VSO, echography consistently showed the extraocular muscles to be diffusely enlarged with reflectivity generally in the normal range, and sparing the muscle insertions, unlike the low reflectivity and thickened muscle insertions typical of orbital myositis.7 11 12 In early Graves' orbitopathy, maximum thickening of the extraocular muscles occurs in the muscle bellies, which may also show medium-high reflectivity on A-scan. In the late stages, presumably when the muscles become fibrotic, the reflectivity often increases.2 3 4 7 9 10 Frequently, the contralateral asymptomatic orbit will also show characteristically enlarged extraocular muscles. Other associated acoustic features of Graves' orbitopathy may include periosteal thickening, and occasionally swelling of the lacrimal gland. In severe cases, marked swelling of the apical portion of the recti can result in the obstruction of venous outflow, compounding the severity of orbitopathy and producing other vascular changes associated with VSO. Consequently, in unilateral Graves' orbitopathy with marked apical muscle enlargement, it may be difficult to differentiate Graves' orbitopathy from other causes of VSO.
When VSO is due to a mass lesion in the orbital apex or cavernous sinus, the offending lesion may not be readily detected on echography, but is demonstrable by CT scan or MRI. In these cases, echography can detect the performed to evaluate venous outflow obstruction, but the precise cause of such venous obstruction is not readily identified. The present study demonstrates that VSO related to arteriovenous fistula results in a greater increase in cumulative muscle thickness and a greater absolute uniocular intraocular pressure, compared with the nonvascular group. We found that a greater uniocular absolute IOP occurred even in the nonfistula group of disorders we studied. This feature has not been documented previously in the literature. VSO should be considered in the context of uniocular pressure increases, particularly when accompanied by an ocular bruit. However, ocular bruits were perhaps a surprisingly uncommon finding in patients with arteriovenous fistulae. Echographically, VSO should be suspected when the orbitopathy is not due to an orbital mass lesion, Graves' disease, or orbital myositis, and when enlarged extraocular muscles are accompanied by distended orbital veins and optic nerve sheath enlargement.
The fact that both the fistulae and the more heterogeneous non-fistula group shared similar echographic and clinical features, including the common denominator of orbital venous congestion, may provide some insight into the pathophysiological mechanisms responsible for the production of orbital symptoms and signs. Furthermore, echography is a non-invasive, safe, cost effective, 
